This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 6 : 
D21G 3/00, B65H 49/00 


Al 


(11) International Publication Number: WO 99/45197 

(43) International Publication Date: 10 September 1999 (10.09.99) 


(21) International Application Number: PCT/FI99/00159 

(22) International Filing Date: 2 March 1999 (02.03.99) 


(30) Priority Data: 
980514 


6 March 1998 (06.03.98) 


FI 


(71) Applicant: VALMET CORPORATION [FI/FI]; Panuntie 6, 

FIN-00620 Helsinki (FI). 

(72) Inventors: TOIVANEN, Heikki; Pitkalantie 10, FIN-40950 

Muurame (FI). ESKELINEN, Ilkka; Kipparinpolku 9, 
FIN-78300 Varkaus (FI). 

(74) Agent: FORSSfcN & SALOMAA OY; Yrjonkatu 30 # 
FlN-00100 Helsinki (FI). 


(81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, CZ (Utility 
model), DE, DE (Utility model), DK, DK (Utility model), 
EE, EE (Utility model), ES, FI, FI (Utility model), GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SK (Utility model), SL, TJ, TM, TR, TT, UA, UG, 
UZ, VN. YU, ZW, ARIPO patent (GH, GM, KE, LS, MW, 
SD, SL, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, 
ML, MR, NE. SN, TD, TG). 


Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 


(54) Title: EQUIPMENT AND METHOD IN HANDLING OF DOCTOR BLADES FOR A ROLL IN A PAPER/BOARD MACHINE 



(57) Abstract 

The invention concerns an equipment and a method in handling of doctor blades for a paper/board machine. Hie doctor blade (T) 
will be placed against the face of a roll in the paper/board machine so as to keep said face clean and to service said face. A doctor blade 
blank (T) is taken from a doctor blade roll (10ai, I0a2, 10a3 ...), i.e. from a reel. The equipment comprises a cut-off device (I4ai, 14a2 
...) for cutting off the doctor blade material to the desired pull-out or blade length. 


FOR THE PURPOSES OP INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 


AL 

Albania 

ES 

Spain 

LS 

Lesotho 

SI 

Slovenia 

AM 

Armenia 

FI 

Finland 

LT 

Lithuania 

SK 

Slovakia 

AT 

Austria 

FR 

Prance 

LU 

Luxembourg 

SN 

Senegal 

AU 

Australia 

GA 

Gabon 

LV 

Latvia 

sz 

Swaziland 

AZ 

Azerbaijan 

GB 

United Kingdom 

MC 

Monaco 

TD 

Chad 

BA 

Bosnia and Herzegovina 

GE 

Georgia 

MD 

Republic of Moldova 

TG 

Togo 

BB 

Barbados 

GH 

Ghana 

MG 

Madagascar 

TJ 

Tajikistan 

BE 

Belgium 

GN 

Guinea 

MK 

The former Yugoslav 

TM 

Turkmenistan 

BF 

Burkina Faso 

GR 

Greece 


Republic of Macedonia 

TR 

Turkey 

BG 

Bulgaria 

HU 

Hungary 

ML 

Mali 

TT 

Trinidad and Tobago 

BJ 

Benin 

IE 

Ireland 

MN 

Mongolia 

UA 

Ukraine 

BR 

Brazil 

IL 

Israel 

MR 

Mauritania 

UG 

Uganda 

BY 

Belarus 

IS 

Iceland 

MW 

Malawi 

US 

United States of America 

CA 

Canada 

IT 

Italy 

MX 

Mexico 

uz 

Uzbekistan 

CF 

Central African Republic 

JP 

Japan 

NE 

Niger 

VN 

Viet Nam 

CG 

Congo 

KE 

Kenya 

NL 

Netherlands 

YU 

Yugoslavia 

CH 

Switzerland 

KG 

Kyrgyzstan 

NO 

Norway 

zw 

Zimbabwe 

ci 

C6te d'lvoire 

KP 

Dernocratic People's 

NZ 

New Zealand 



CM 

Cameroon 


Republic of Korea 

PL 

Poland 



CN 

China 

KR 

Republic of Korea 

PT 

Portugal 



cu 

Cuba 

KZ 

Kazakstan 

RO 

Romania 



cz 

Czech Republic 

LC 

Saint Lucia 

RU 

Russian Federation 



DE 

Germany 

U 

Liechtenstein 

SO 

Sudan 



DK 

Denmark 

LK 

Sri Lanka 

SE 

Sweden 



EE 

Estonia 

LR 

Liberia 

SG 

Singapore 




WO 99/45197 


PCT/FI99/00159 


1 

Equipment and method in handling of doctor blades 
for a roll in a paper/board machine 


The invention concerns an equipment and a method in handling of doctor blades for 
a roll in a paper/board machine. 

From the prior art, the use of various doctor blades is known. A doctor blade is an 
important part which secures the operation of a paper/board machine, which blade, 
fitted in connection with a roll, maintains the condition of the roll face and permits 
the passing of a web portion that is to be passed into the pulper out of connection 
with the roll. As is well known, doctor blades have been stored in connection with 
the paper/board machine on various shelves' for doctor blades, from which shelves 
the doctor blade has been lifted straight into the doctor blade holder construction. 

In the present patent application, a solution of an entirely novel type will be sug- 
gested for storage and preparation of doctor blades for a paper/board machine. 

In accordance with the invention, a separate storage carriage is employed, which 
comprises at least one roll of doctor blades from which the doctor blade can be 
unwound. In accordance with the invention, the doctor blade material placed on the 
roll can be unwound through a separate measurement device and through a cut-off 
device. The cut-off device comprises a measurement device in its connection, from 
which measurement device the pulled-out length of the doctor blade and the residual 
length remaining in the roll can be read. At the desired point, the feed of the doctor 
blade from the roll is stopped, and the doctor blade is cut off to the desired length. 
The roll of doctor blades has been fitted around a shaft, which has been mounted 
revolving, and the band of doctor blades is passed through separate guides to the cut- 
off device, and a measurement detector of the measurement device is placed in direct 
vicinity of the cut-off device, which measurement detector measures the blade length 
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that has been fed. From a display placed in connection with a central unit, it is 
possible to read the blade length that has been fed out, and further, from the display 
it is possible to read the blade length that remains on the roll of doctor blades. 

5 The roll of doctor blades is placed in a separate carriage, which can be shifted into 
different locations in connection with the paper/board machine. Thus, the same 
carriage can be used in different locations while the carriage comprises a number of 
different rolls of doctor blades and separate cut-off means and measurement 
detectors for said rolls of doctor blades. 

10 

The method and the equipment in accordance with the invention are characterized in 
what is stated in the patent claims. 

The invention will be described in the following with reference to some preferred 
15 embodiments of the invention illustrated in the figures in the accompanying draw- 
ings, the invention being, yet, not supposed to be confined to said embodiments 
alone. 

Figure 1 is an axonometric view of a storage carriage for rolls of doctor blades, 
20 which carriage comprises, in accordance with the invention, separate positions for 
different reels of doctor blades or rolls of doctor blades as well as, for each roll, 
separate cut-off devices and measurement detectors for the device for measurement 
of the length of the doctor blade. The cut-off doctor blade blank is provided with 
perforations and fastenings and is, after that, installed in connection with a roll in 
25 the paper/board machine. 

Figure 2 is a schematic illustration of a roll of doctor blades, i.e. a reel of doctor 
blades 10aj,10a 2 ,10a3, in accordance with the invention, wherein the blank of a 
doctor blade has been mounted on a shaft, which is provided with bearings, and 
30 wherein, in the vicinity of the feed-out end of the doctor blade, there is a detector 
of the measurement device and a cut-off device. Further, in the vicinity of the feed- 
out opening, there is a guide for the doctor blade. A doctor blade placed on the roll 
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can also be called a doctor blade blank, because a doctor blade blank that has been 
cut off to the specified measure is provided with perforations and required fasten- 
ings. 

5 Figure 3 is a schematic illustration of the operation of an equipment in accordance 
with the invention as a block diagram presentation. 

Fig. 1 is an axonometric illustration of a storage carriage 50 for rolls of doctor 
blades 10a 1 ,10a 2 ,10a 3 , which carriage comprises a frame R and an upper openable 

10 lid Rj and a side cover R 2 . The rolls of doctor blades 10aj, 10a 2 and 10a 3 are 
placed in compartments D lf D 2 and D 3 inside the frame R. Each roll or reel of 
doctor blades 10a 1 ,10a 2 ,10a 3 has been mounted revolving on its shaft 11 by means 
of bearings 12aj,12a 2 . For example, in connection with the feed-out opening A l of 
the compartment Dj of the doctor blade roll 10a lt there is the measurement detector 

15 I3a l of the device 13 for measurement of the length of the doctor blade T as well as 
the cut-off device 14a! and at least one guide 13a lt 15ai\... Based on the measure- 
ment signal produced by means of the measurement detector 13aj, the feed-out 
length of the doctor blade T that has been fed out and also the residual length 
remaining on the roll 10aj are computed in the central unit 100, and said measure- 

20 ment data can be read from the display 16. When the desired/estimated feed-out 
length of the doctor blade T has been reached, the cut-off device 14 is operated and 
the doctor blade T is cut off. In a corresponding way, the similar stations D 2 and D 3 
comprise similar arrangements of equipment for the doctor blade rolls 10a 2 ,10a 3 
connected with the stations. The feed-out length can also be estimated, in which case 

25 no measurement device is used. 

Fig. 2 is a schematic illustration of an equipment in accordance with the invention, 
which equipment comprises doctor blade roll stations D 1 ,D 2 ,D 3 , of which stations 
each station D lf D 2 ,D 3 is provided with a shaft lla^lla^lla*} of its own for a roll 
30 of doctor blades 10a 1 ,10a 2 ,10a 3 , bearings 12a 1 ,12a 2 mounted on the shaft lla^ 
lla 2 ,lla 3 , and further a feed-out opening Aj,A 2 ,A 3 and in its connection measure- 
ment detectors 13a 1 ,13a 2 ,13a 3 for the measurement equipment 13, as well as a 
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display 16 for the display of the measurement information produced from each 
station D 1? D 2 ,D 3 . The central unit 100 operates as a collector/processor of the data 
and feeds out the measurement data along the bus e 4 to the display 16, :which 
measurement data have been obtained based on the information produced by the 
5 measurement detectors 13a 1 ,13a 2 ,13a 3 . The cut-off device 14a t , 14a 2 and 14a 3 of 
each station D {f D 2 yD 3 can carry out the cutting-off of the doctor blade T based on 
the data read from the display 16. The cutting-off can be carried out by the operator 
of the carriage 50. In addition to the cut-off device, the equipment in accordance 
with the invention can also include a perforation device 200, by whose means pull- 
10 out holes can be perforated to the end/ends of the doctor blade. The perforation 
device can be fitted in connection with the cut-off device, or it can be a separate 
device which is independent from the cut-off device and which can be displaced to 
the desired position D^D^D^ 

15 Further, the central unit 100 can include controls for the operation of the cut-off 
device 14a 1 ,14a 2 , 14a 3 , for example in connection with the lid Rj of the carriage 50. 
Similarly, the display 16 can be placed in connection with the lid Rj. 

Fig. 3 is a block diagram presentation of the operation of the device in accordance 
20 with the invention. From the measurement detectors 13a lf 13a 2 or 13a 3 of the 
stations D|,D2»D 3 the measurement information n is passed along the data transfer 
buses e l9 e2»e3 to the central unit 100, and further from the central unit 100 there is 
a data transfer bus e 4 to the display 16 for reading of the information of the station 
D x and/or D 2 and/or D 3 . Optionally it is possible to read the length of the blade T 
25 that has been pulled out of the opening Aj or A 2 or A 3 , in which case the cut-off 
device 14a! and/or 14a 2 and/or 14a 3 can be operated when the desired pull-out 
length has been reached. From the display 16 it is also possible to read, in respect 
of each station Dj or D 2 or D 3 , the remaining blade length of the doctor blade roll 
10aj or 10a 2 or 10a 3 placed in the respective station. The guide lSa^lSaj 
30 15a 2 ,15a 2 \..;15a 3 ,15a 3 \.. controls the blade T in a controlled way past the 
measurement detector 13a 1 ,13a 2 ,13a 3 of each station D lf D 2 ,D 3 and further past the 
cut-off device 14a lt 14a 2 ,14a 3 related to the station Dj,D 2 ,D 3 .... 
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Claims 

1. An equipment in handling of doctor blades for a paper/board machine, which 
doctor blade (T) will be placed against the face of a roll in the paper/board machine 
5 so as to keep said face clean and to service said face, characterized in that a doctor 
blade blank (T) is taken from a doctor blade roll (10a 1 ,10a 2 ,10a 3 ...), i.e. from a 
reel, and that the equipment comprises a cut-off device (14a 1 ,14a 2 ...) for cutting off 
the doctor blade material to the desired pull-out or blade length. 

10 2. An equipment as claimed in claim 1, characterized in that the equipment 
comprises a measurement device (13), and the pull-out length can be read on the 
basis of the information transferred by the measurement detector (13a lt 13a 2 ,13a 3 ...) 
of said measurement device (13) to the central unit (100) in order to cut-off the 
desired length of a doctor blade. 

15 

3. An equipment as claimed in any of the preceding claims, characterized in that 
the equipment comprises a display (16) in connection with the central unit (100), 
from which display it is possible to read the length pulled out from a doctor blade 
roll (10a 1 ,10a 2 ,10a 3 ...), based on the information transmitted by a measurement 

20 detector (13a 1 ,13a 2 ,13a 3 ...) of the measurement device (13), so as to determine the 
correct cut-off point. 

4. An equipment as claimed in any of the preceding claims, characterized in that 
the measurement detector (13a 1 ,13a 2 ...) and the cut-off device (14a 1 ,14a 2 ...) are 

25 placed in the vicinity of the blade (T) feed-out opening (A lf A 2 ...) of the doctor 
blade roll station (D^D^D^..), and that the doctor blade blank (T) can be con- 
trolled by means of a guide (lSa^lSaj'ilSa^lSa^...) in a controlled way out of the 
doctor blade roll station (D 1 ,D 2 ,D 3 ...). 

30 5. An equipment as claimed in any of the preceding claims, characterized in that 
the doctor blade rolls (10a 1 ,10a 2 ,10a 3 ...) have been fitted on shafts (lla 1 ,lla 2 , 
lla 3 ) of their own, which have been mounted by means of bearings (12a 1 ,12a 2 ...). 
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6. An equipment as claimed in any of the preceding claims, characterized in that 
the central unit (100) is connected with a data transfer bus (e^ e 2 , e 3 ) passing from 
the measurement detector (13aj , 13a 2 , 13a 3 ) of the measurement device (13), and that 
there is a data transfer bus (e^ from the central unit (100) to the display (16). 

5 

7. An equipment as claimed in any of the preceding claims, characterized in that 
the doctor blade rolls (10a 1 ,10a 2 ,10a 3 ) in each doctor blade roll station (D lt D 2 ,D 3 ) 
are placed in a storage carriage (50), which storage carriage (50) comprises wheels 
(50a 1 ,50a 2 ,50a 3 ,50a 4 ) for moving the storage carriage (50), in which case the 

10 storage carriage can be shifted readily to the desired location in connection with the 
paper/board machine. 

8. An equipment as claimed in claim 1, characterized in that the equipment further 
comprises a perforation device (200) for perforation of pull-out holes to the end/ends 

15 of the doctor blade. 

9. A method in handling of doctor blades for a paper/board machine, which doctor 
blades are meant to be used in connection with rolls of a paper/board machine for 
servicing of their roll faces, characterized in that, in the method, a doctor blade 

20 blank is guided from a doctor blade roll (10a 1 ,10a 2 ,10a 3 ...) to a cut-off device 
(Raj , 14a 2 , 14a 3 ), and that there is a measurement device (13) and therein a measure- 
ment detector (13a 1 ,13a 2 ,13a 3 ), and the length of the doctor blade pulled out from 
the doctor blade roll can be read based on the information transmitted by said 
detector in order to determine the correct cut-off point of the doctor blade (T), and 

25 that by means of the cut-off device (14a lt 14a 2 ,14a 3 ) the doctor blade (T) that has 
been pulled out is cut off to the desired cut-off length. 
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